Epidermal growth factor receptor expression during morphological differentiation of pheochromocytoma cells, induced by nerve growth factor or dibutyryl cyclic AMP.
Rat pheochromocytoma cells (clone PC12) possess functional surface receptors for both nerve growth factor (NGF) and epidermal growth factor (EGF). PC12 cells respond to NGF as well as to dibutyryl cyclic AMP (dbcAMP) by arrest of cell proliferation and initiation of morphological differentiation, while EGF acts as a mitogen. Exposure of PC12 cells to NGF for several days resulted in a complete loss of rapid EGF responses, such as membrane ruffling and activation of active K+ transport. EGF binding studies revealed that this loss of EGF responses was due to an almost complete reduction of the number of EGF binding sites. In contrast, exposure of PC12 cells to dbcAMP for 2 days did not affect the rapid EGF responses, despite the morphological differentiation. Moreover, EGF binding studies demonstrated a twofold increase in the number of high-affinity binding sites and a small increase in the number of low-affinity sites. In addition, exposure of the cells to dbcAMP caused a twofold increase of EGF-receptor phosphotyrosine kinase activity. These results indicate that neither EGF-binding or the presence of EGF receptors nor the rapid EGF responses are sufficient for persistent proliferation, on one hand, or sufficient to avoid morphological differentiation, on the other.